Adenosine A2A receptor deficiency exacerbates white matter lesions and cognitive deficits induced by chronic cerebral hypoperfusion in mice.
Adenosine A2A receptor inactivation consistently protects against acute ischemic brain injury; however, the role of the A2A receptor in chronic cerebral ischemia is unknown. To elucidate that, chronic cerebral hypoperfusion model was established by permanent stenosis of bilateral common carotid artery in A2A receptor knock-out mice and their wild-type littermates in this study. White matter lesions were observed after stenosis of common carotid arteries in both A2A receptor knock-out mice and wild-type mice. The demyelination-related damage and proliferation of astrocytes and microglia in white matter was observed more seriously in A2A receptor knock-out mice compared with that in wild-type mice. Working memory was also more seriously impaired in A2A receptor knock-out mice relative to wild-type mice. The mRNA expression and protein level of proinflammatory cytokines, including tumor necrosis factor-alpha (TNF-alpha), interleukin-1beta (IL-1beta), and interleukin-6 (IL-6) increased more remarkably in the corpus callosum in the A2A receptor knock-out mice. In conclusion, inactivation of the A2A receptor exacerbates the white matter lesions and cognitive deficits induced by chronic cerebral hypoperfusion, and this effect may be associated with increased expression of the proinflammatory cytokines in the white matter.